Spilsbury: The Diagnosis of Gastric Ulcer increases in amount in the ulcer; the margin loses the " punched-out" appearance anj1 becomes rounded; it is also thickened and indurated.
Contraction of the fibrous tissue may produce a puckered appearance on the outer surface of the stomach in the area of ulceration ; the extension of inflammation to the peritoneal coat brings about the formation of firm adhesions to the pancreas, liver, or other structure, with, it may be, extension of ulceration into these organs; contraction of the scar tissue may produce a pyloric stricture, and the gradual extension of ulceration from the lesser curvature, whilst the ulcer continues to contract, may. result in the formation of an " hour-glass " stomach. The lymphatic glands along the lesser curvature are usually enlarged.
When pancreatic tissue forms the base of an ulcer the lobules of the gland may give the ulcer a slightly nodular surface. Arteries often project into the base of the peptic ulcer: an occluded vessel may traverse the base, or the projecting ends, when the middle portion has been destroyed; in fatalities from hwematemesis the open end of an artery, or one which is closed by the recent formation of a thrombus, or a ruptured arterial aneurysm, will indicate the source of the haemorrhage; the splenic artery is often implicated in rapidly fatal cases.
The destructive stage is seen in the post-mortem room in most of the cases in which a peptic ulcer is found in the stomach, especially when the ulcer is the cause of death, though many peptic ulcers found in the stomachs of those who have died from other diseases also exhibit these characters. This stage is also found in ulcers which are excised during emergency operations.
In the second stage, that of repair and regeneration, the ulcer becomes smaller as the result of the contraction of the scar tissue in its base and margirn, the area of ulceration being reduced, the base becoming concave, and the edges approximating so that they overhang the base. The ulcer thus appears to become deeper, and the thickened and overhung edge and small orifice may bring about the formation of a flask-shaped ulcer. This folding up of the ulcer is possible on account ofthe free mobility of the stomach, and it cannot take-place if the ulcer is firmly bound down to a structure such as the pancreas. The thickening of the margin is also increased by local overgrowth of the mucous membrane, which has a velvety surface and a pink or bright red colour. The contraction of the area of ulceration produces lines of puckering which radiate in the stomach wall, and persist round the small puckered scar which results from the completion of the processes of repair. This stage is seldom seen in the post-mortem room but it is found frequently in ulcers removed by the surgeon after a course of more or less prolonged medical treatment, and it is a testimony to the efficacy of the treatment that active processes of healing should so often be found. These two stages have distinctive microscopical characters: in each stage the base and margin is composed of fibrous tissue containing fibroblasts in varying numbers and enclosing small aggregations of lymphocytes. The blood supply is scanty and the small arteries have thickened walls.
When ulceration is making active progress the mucous membrane at the margin of the ulcer shows degenerative changes and necrosis of the glandular and other structures in a narrow area, and necrosis is present in the inner part of the fibrous tissue forming the base.
When the rate of progress is reduced, the necrotic tissue is reduced in extent, fibrosis increases at the base and in the margin of the ulcer, and the surrounding mucou's membrane is often thin and atrophic. So far there are no microscopical changes pointing to processes of regeneration of the mucous membrane.
In the second stage, with the more active development of processes of repair, regenerative changes become evident. There is now no necrotic area of mucous membrane at the margin of the ulcer, but the glands show active cell proliferation: they increase in length, may become dilated, and sometimes show an irregular arrangement of the deeper cells; but they do not invade the submucous coat of the stomach unless that coat has been disorganized by the inflammatory process. The gastric glands also extend for a variable distance over the sides and base of the ulcer; the glands are short and are irregular in arrangement of their cells, and rest directly upon the scar tissue. It is probable that the majority of these glands undergo atrophy and disappear as the supporting tissue contracts and reduces their blood supply and the area for their attachment. At this stage there are commonly found at the edge of the ulcer gland cells which have penetrated deeply into the scar tissue and are cut off from the regenerating glands; they may exhibit an atypical glandular arrangement, or may form narrow solid columns of cells; isolated cells are also seen. It is these cells, detached from the regenerating epithelium and buried in the fibrous tissue of the ulcer, which are sometimes referred to as precancerous, and which from their position and irregular arrangement are regarded by others as indicating a malignant transformation in the ulcer.
It is owing to this interpretation having been placed on the cells by the investigators at the Mayo Clinic that they report a percentage of 68 of the presumed peptic ulcers removed by operation as showing microscopical evidence of malignancy.
The presence of displaced and buried epithelium is not peculiar to the healing peptic ulcer, but may be found whenever healing of chronic ulcers takes place in the skin and mucous membranes, and a close analogy will be found in the healing of chronic varicose ulcers of the leg. Squamous epithelium frequently becomes buried in the organizing granulation tissue at the margin of these ulcers. For a time it continues to grow but, becoming strangled by the scar tissue, it disappears; it may persist in the scar without giving any indication of its survival; it is only very occasionally that these cells can give origin to a carcinoma. There is reason to believe that the transformation of buried epithelium into cancer is correspondingly rare in peptic ulcers of the stomach.
If carcinoma develops in a peptic ulcer it must do so from the actively growing and regenerating mucous membrane at the margin of a healing ulcer or from the buried epithelium to which reference has been made. Such a carcinoma might spread from the margin into the tissue of the base of the ulcer, where it would traverse dense connective tissue poorly supplied with blood and having a precarious lymph flow, or it might spread into the normal stomach wall, where a loose arrangement of the tissues, abundant blood supply, and a free lymph flow would facilitate its spread. From our knowledge of the behaviour of carcinoma generally there can be no doubt that such a tumour would spread into the surrounding healthy tissues far more readily than into the scar tissue in the ulcer. The ulcer, therefore, will exhibit the structure of a peptic ulcer, but with more pronounced thickening of the margin on one side, the thickening extending for some distance into the surrounding tissues; there may be superficial ulceration in the thickened area, or the growth may fungate, forming polypoid or large irregular soft tumours; beyond the apparent margin of the tumour separate nodules may be found in the stomach wall.
Ryffel: The Diagnosis of Gastric Ulcer
On microscopical examination the bulk of the original peptic ulcer will be found to consist only of fibrous tissue, and to be free from cancer.
These ulcers are encountered occasionally, and have been described by various authors, who have attributed them, I believe correctly, to malignant transformation in a peptic ulcer. Those authors, such as Ewing, who have adopted this criterion estimate that certainly not more than 5 per cent. of peptic ulcers of the stomach, and probably not more than 1 or 2 per cent., develop secondary malignant disease. The high percentage of malignant transformations which is given by others is accounted for in part by their having mistaken processes of irregular regeneration for evidence of malignancy. Even bulky malignant growths tend to respect the scar tissue of a preceding peptic ulcer.
A large proportion of cancers of the stomach undergo secondary necrosis and ulceration; in most of these tumours the thick layer of growth, usually soft, which forms the base of the ulcer, and the wide extension of the tumour in the surrounding tissues, clearly indicate that ulceration is a secondary event in the development of the cancer, and is not the remains of a peptic ulcer.
There are slowly growing cancers of the stomach of a dense scirrhous type which exhibit diffuse infiltration with thickening and contraction of the stomach wall; these form a well recognized group to which the designation "linitis plastica" has been given. This variety of growth may form a localized tumour in the stomach. When it undergoes extensive ulceration the tumour may closely simulate a peptic ulcer in its gross structure; some authors include these tumours in the group of cancers arising from peptic ulcers. It is this type of cancer which renders it so important that all presumed peptic ulcers of the stomach should be submitted to microscopical examination.
When it is found that the dense fibrous tissue in the base of the ulcer is infiltrated everywhere by cancer cells, we should, I submit, regard such a tumour as a primary cancer with secondary ulceration.
Malignant change in peptic ulcer of the stomach has been considered, so far, from the point of view only of morbid anatomy and histology, but when statistics bearing upon the relation between the two processes are taken into consideration-the very different age incidence of peptic ulcer and carcinoma of the stomach, the difference in distribution of the two conditions in the stomach (the pylorus being the site of origin of 60 per cent. of all gastric cancers, but of only 12 per cent. of the peptic ulcers (R. Williams), whilst in the lesser curvatlure are found 36 per cent. of the peptic ulcers, but only 12 per cent. of the gastric cancers), the very rare association of cancer with peptic ulcer in the duodenumwe have such an array of arguments against any fr'quent association of cancer with peptic ulcer of the stomach as to lend strong support to the contention tbat malignant transformation of a peptic ulcer must be an uncommon event.
